Introduction
It is well recognized that the nature of shocks play a central role on the predictions of international business cycles. In particular, the extent to which a shock is shared or not by different countries constitutes a major determinant of the joint behavior of key macroeconomic variables. For example, intertemporal small-openeconomy models typically predict that favorable global technology shocks lead to increases in output, consumption, and investment, but leave the current account unaffected, whereas favorable country-specific technology shocks produce increases in most macroeconomic variables, but deteriorate the current account (Glick and Rogoff 1995; Iscan 2000) . Although not explicitly modelled, the absence of effect of global shocks on the current account relies critically on the notions that economies are symmetric and that the world interest rate adjusts endogeneously. Importantly, the current account is unaffected precisely because identical preferences and technologies across countries imply that the economies react all equally after global shocks, and interest rate adjustments restoring the equilibrium on the world bond market ensure that the current accounts sum to zero over countries.
Moreover, international real-business-cycle models with incomplete financial markets generally predict that technology shocks which moderately spill over international boundaries lead to small cross-country correlations of some macroeconomic variables, and in particular, of consumption (Baxter and Crucini 1995) . Although not explicitly decomposed, shocks that greatly spread across boarders mainly act as global shocks, whereas shocks that exhibit moderate international spillovers resemble country-specific shocks. Importantly, cross-country correlations of consumption are small precisely because, under incomplete financial markets, country-specific shocks represent idiosynchratic risks that can be shared across countries only par-1 tially.
Several studies investigate the empirical effects of global and country-specific shocks for the G7 countries. Admittedly, these assessments hinge on the challanging task of disentangling the nature of shocks. A first technique applies structural vector autoregressions to extract global and country-specific shocks by imposing the identification hypothesis that global shocks do not affect the current account (Hoffmann 2001 (Hoffmann , 2003 . Unfortunately, the empirical results appear to be highly sensitive to seemingly minor perturbations of the identification scheme (Nason and Rogers 2002b) . A second method constructs global technology shocks from the weighted average of Solow residuals over countries, and measures country-specific shocks as deviations from the cross-country average (Glick and Rogoff 1995) . However, the resulting measure of global shocks is likely to capture country-specific movements, given that large fluctuations in Solow residuals in any individual country raise the cross-country average even if the Solow residuals in all other countries remain constant (Gregory and Head 1999) . A third approach estimates global and country-specific technology shocks from a specification relating the Solow residuals to unobservable common and idiosynchratic components (Gregory and Head 1999) .
Under this approach, the relevance of the estimates of shocks obviously depends on the appropriateness of the specification of factor dynamics. This paper documents the relative importance of global and country-specific shocks for international business cycles. Specifically, we focus on the cyclical fluctuations of key macroeconomic variables for the United States and a non-US aggregate (which includes the non-US G7 countries) over the post-1975 period. For this purpose, we resort to an economic environment which stipulates that countries engage in trade of a single homogenous good (Backus, Kehoe, and Kydland 1992) and of 2 one-period bonds (Baxter and Crucini 1995) , where trades in the world bond market are costly (Boileau and Normandin 2004) . Importantly, this environment offers several advantages. First, it explicitly models the general-equilibrium conditions of symmetric economies. These features are essential to predict that global shocks have no impact on the current account. Second, it leads to endogenous adjustments of interest rates. This feature is relevant for the analysis of large economies, such as the traditional applications for the G7 countries as well as our investigation for the United States and Non-US Aggregate. Third, it involves incomplete financial markets. This feature is required to predict that country-specific shocks produce small cross-country correlations of some macroeconomic variables, and especially of consumption.
We also relate the measures of exogenous technologies and government expenditures for the United States and Non-US Aggregate to unobservable common and idiosynchratic components, which are governed by first-order autoregressive processes (Gregory and Head 1999) . We then apply the Kalman filter to extract the associated global and country-specific shocks. This exercise offers a number of advantages. First, it clearly decomposes shocks of different nature. That is, global shocks entirely summarize movements of exogenous variables that spill over international boundaries, whereas country-specific shocks capture all fluctuations that never spread across boarders. Second, it yields, under adequate factor-dynamic specifications, more reliable measures of global and country-specific shocks, compared to those obtained from alternative methods. This is because our measures are not sensitive to the identification scheme, given that they do not rely on the usual arbitrary identification hypotheses. In addition, our measures sharply distinguish global from country-specific shocks, given that fluctuations of an exogenous 3 variable of an individual country may be of any magnitude and still be entirely country-specific.
Empirically, we find from the Kalman-filter estimates that, for technology, the global component as well as the US and non-US components systematically increase during recovery episodes and decline during contractionary experiences. This accords with the well-known stylized fact that technology is procyclical for several industrialized countries. The estimates also highlight that, for government expenditures, the global component tends to be acyclical, the US component is procyclical, and the non-US component is countercyclical. Again, this is consistent with the stylized facts documented for the US data and reported for many of the countries included in our Non-US Aggregate. Moreover, applying standard tests indicates that the dynamics of all global and country-specific components are adequately specified by first-order autoregressive processes.
We then show that the economic environment with the baseline parametrization, including all shocks, adequately accounts for the empirical cyclical fluctuations of key macroeconomic variables. In particular, the model closely tracks the conventional statistics (i.e. volatilities, within-country correlations, and cross-country correlations) computed from actual output, consumption, investment, and the current account. We finally document from alternative parametrizations, isolating the effects of each shock, that country-specific technology shocks constitute a prime determinant of international business cycles. That is, these shocks yield statistics that almost always best match the data, produce dynamic responses with the largest magnitudes, and lead to variance decompositions with the largest contributions. In contrast, global technology shocks have marginal contributions, and global and country-specific government-expenditure shocks have negligible effects 4 on cyclical fluctuations. This paper is organized as follows. Section 2 elaborates the model. Section 3 presents the empirical results. Section 4 concludes.
Model
In this section, we present the economic environment, the process for exogenous variables, as well as the parametrizations. The economic environment relies on a symmetric two-country, dynamic, general-equilibrium model with costly, incomplete, international financial markets. The exogenous-variable process relies on a state-space representation specified to disentangle global and country-specific shocks. Various parametrizations of the exogenous-variable process are designed to extract the effects of global and country-specfic shocks on key macroeconomic variables.
Economic Environment
The home and foreign economy are each populated by a representative consumer, a representative firm, and a government, while an intermediary operates the costly international financial transactions. For expositional purposes, only the home economy is presented, given that the two countries are symmetric (up to stochastic technologies and government expenditures). The foreign-country variables are denoted by an asterisk.
The problem of the consumer is:
2)
The operator E t is the expectation conditional on information available in period t.
The variable C t denotes consumption, N t is employment, K t is capital, B t represents one-period bonds, I t is investment, T t is taxes, W t is the wage rate, r k t is the rental rate of capital, and q t is the price of bonds. The parameters β represents the subjective discount factor, σ is the coefficient of relative risk aversion, 1/(ν − 1) is the elasticity of labor supply, η is a scale factor, φ is the adjustment-cost parameter, and δ is the depreciation rate -where 0 < β < 1, σ ≥ 1, ν > 1, η > 0, φ ≥ 0, and 0 < δ < 1. The preferences (1.1) are adopted to promote a countercyclical current account and reduce the cross-country correlation of consumption (Correia, Neves, and Rebelo 1995; Devereux, Gregory, and Smith 1992) . The expression (1.2) depicts the budget constraint. The accumulation of capital (1.3) involves adjustment costs to limit the volatility of investment (Baxter and Crucini 1993) .
The problem of the firm is:
The variable Y t represents output and Z t is the stochastic, exogenous, level of technology. The parameter α is the share of capital, where 0 < α < 1. The expression 6 (2.1) defines the profits of the firm. The production function (2.2) exhibits constant return to scale.
The government budget constraint is:
The variable G t corresponds to government expenditures,
is the home share of world output, and Π t is the redistributed profits of the financial intermediary. It is assumed that the domestic and foreign governments own the intermediary, and the ownership shares correspond to the countries' shares of world output. Equation (3) states that the government runs a balanced budget.
Also, the international financial market is operated by a no-entry intermediation sector. The problem of the financial intermediary is:
The term ϕ is a transaction-cost parameter, where ϕ ≥ 0. The profit function (4.1) involves the costs faced by the intermediary in operating international financial transactions. These costs are increasing in the net foreign asset positions of both countries, that is, in the amount of funds handled by the intermediary. The intermediary's costs ensure a unique deterministic steady state, unlike standard incomplete financial-market environments (Boileau and Normandin 2005) . In addition, these costs yield a debt-elastic supply of international assets that preserves the 7 small cross-country correlations of consumption, obtained from certain incomplete financial-market models (Baxter and Crunini 1995) . Equation (4.2) corresponds to the bond-market clearing condition and states that the intermediary lends all funds.
Moreover, the good-market clearing condition is:
The variables
t+1 /Y * t ) correspond to our notion of stochastic, exogenous, government expenditures. The adjusted government expenditures incorporate the resources lost in operating the international financial market.
Exogenous-Variable Process
Global and country-specific shocks are disentangled from the following statespace representation:
or more compactly,
1)
2) The parameters of the exogenous-variable process are estimated by a maximum-likelihood procedure. This procedure first applies the Kalman filter to the specification (6), where the factors are taken as the state. This yields:
3)
Equations (7.1) and (7.2) are related to the prediction errors of the measurable variables. Formulae (7.3) and (7.4) correspond to the prediction equations of the factors. Expressions (7.5) and (7.6) represent the updating equations of the factors when an additional observation becomes available.
The formulae (7) are evaluated recursively for t = 1, . . . , T . For this purpose, we use the unconditional moments to initialize f 0/0 = 0 and vec
, where I is the identity matrix, vec is the vectorization operator and ⊗ is the Kronecker product. Also, we give values to the parameter vector Γ, where Γ comprises all the unconstrained elements of Θ and Ω. Note that equation (7.5) provides the best (in the conditional mean square error sense) estimates of the factors (Sentana 2004) . These estimates are useful to extract the global and country-specific components.
The Kalman filter is then used to construct the log-likelihood of the sample (ignoring the constant term) associated with conditionally Gaussian components:
The estimates are obtained by maximizing (8) These countries are often considered in international real-business-cycle studies (e.g.
Backus, Kehoe, and Kydland 1994), current-account studies (e.g. Glick and Rogoff 1995) , and interest-differential studies (e.g. Lane and Milesi-Ferretti 2002) . In addition, the United States and the Non-US Aggregate are of similar sizes, which is in line with our symmetric two-country environment.
The maximum-likelihood estimates (standard errors) are θ z = 0.823 (0.098),
ω g = 0.001 (0.001), ν z = 0.007 (0.001), and ν g = 0.007 (0.001). These estimates reveal that the autocorrelation coefficients are similar for all global and countryspecific components. This implies that the various components exhibit similar degrees of persitence. Also, the estimates indicate that the standard deviation is the smallest for global government-expenditure shocks, followed by global technology shocks, and by country-specific shocks. This implies that the global governmentexpenditure component is the smoothest, followed by the global technology component, and by the country-specific components. These features are confirmed by a visual inspection of the Kalman-filter estimates of the global and country-specific components ( Figure 1 ).
To gain confidence in our estimated components, we verify whether they exhibit the cyclical properties documented for technology and government expenditures ( Figure 1 ). For technology, the global component as well as the US and non-US components systematically increase during recovery episodes, and decline during contractionary experiences. Importantly, this observation is consistent with procyclical technology, as documented for the United States and for all the countries included in our Non-US Aggregate (Backus, Kehoe, and Kydland 1995) . For government expenditures, the US component generally increases more in recoveries than in contractions. Interestingly, this feature is in line with procyclical government expenditures (Backus, Kehoe, and Kydland 1995) , strong positive dynamic responses of output following unanticipated expansionary budget policies (Perotti 2004) , and pronounced cyclical ratcheting effects (Hercowitz and Strawczynski 2004) found for the United States. The ratcheting effects occur when high tax revenues in expansions make it difficult for governments to resist pressure from interest groups to reduce spendings. In contrast, the non-US government-expenditure component increases more in contractions. This accords with the countercyclical government expenditures reported for many of the countries included in our Non-US Aggregate (Backus, Kehoe, and Kydland 1995) , strong negative dynamic responses of output after unexpected expansionary budget policies for some countries of the Non-US Aggregate (Perotti 2004) , and insignificant cyclical ratcheting effects reported for all our non-US countries, except Canada and Japan (Hercowitz and Strawczynski 2004) .
For completeness, we compare our Kalman-filter estimates of components to those obtained from two popular methods ( Figure 1 ). The first alternative method (labelled Average) constructs global components from the averages of the exogenous-variable observations for the United States and the Non-US Aggregate, and measures country-specific components as deviations from the averages. Importantly, the Average-method yields estimates of global technology and governmentexpenditure components that are more volatile than those found from the Kalman filter. Also, the Average-method produces estimates of country-specific technology and government-expenditure components that are less volatile than those obtained from the Kalman filter. These results accord with the notion that the Averagemethod is likely to yield measures of global components that capture countryspecific movements. The second alternative method (labelled SVAR) applies structural vector autoregression processes to identify global shocks from the hypothesis that these shocks do not contemporaneously affect the current account. The approach then uses the processes to recursively construct global components as the exogenous-variable values prevailling when only global shocks occur, and measures country-specific components as deviations from the global components. This time, the SVAR-method leads to estimates of global technology and governmentexpenditure components that are less volatile than those found from the Kalman filter. Also, the SVAR-method produces estimates of country-specific technology and government-expenditure components that are more volatile than those obtained from the Kalman filter. In addition, the SVAR-method yields a non-US government-expenditure component that becomes procyclical. This finding is at odd with facts.
Finally, the Kalman-filter estimates rely on dynamics that seem adequately specified by the AR(1) processes of the transition equation (6.2) for all global and country-specific components. That is, using Lagrange Multiplier tests we can never reject the hypothesis that the coefficients affecting higher order lags (up to 8 lags)
are jointly null.
Parametrizations
The model does not possess an analytical solution for general values of the underlying parameters. We approximate the solution by linearizing the equations characterizing the equilibrium around the deterministic steady state, and by solving the resulting system of difference equations for given values of parameters (King, Plosser, and Rebelo 2002) . The deterministic steady state is unique and the linear system of difference equations is stationary because of the intermediary's costs.
Also, identical systems of difference equations are obtained for the following cases:
(i) private ownerships (rather than public ownerships) of the financial intermediary with fixed costs that eliminate profits, (ii) losses of output in production (rather than adjustment of government expenditures) capturing the intermediary's resources lost in operating the international financial market, and (iii) alternative redistributions of the intermediary's profits and of resource losses across domestic and foreign governments (Boileau and Normandin 2004) .
To explain our baseline parametrization, we divide the parameters in three sets. The first set relies on values used in previous studies. That is, we fix β = 0.99, α = 0.36, δ = 0.025, and η = 3.24 so that the steady state of employment is 30 percent of the time endowment (Backus, Kehoe, and Kydland 1992) . Also, we set σ = 2 and 1/(ν − 1) = 1.43 (Greenwood, Hercowitz, and Huffman 1988; Correia, Neves, and Rebelo 1995) . Finally, we fix ϕ/β 2 = 0.0035 to accord with values used for the debt-interest rate elasticity (Nason and Rogers 2002a) .
The second set of parameters is selected to match actual statistics for the United States. For example, we set G/Y = 0.163 to the average sample output share of government expenditures in the United States. Moreover, we fix φ = 3.20
to match the relative volatility of investment in the United States.
The last set of parameters is related to the maximum-likelihood estimates of the exogenous-variable process. More explicitly, our baseline parametrization sets all parameters of (6) to their correspondings estimates. This implies that the baseline parametrization involves all shocks, i.e. global as well as country-specific technology and government-expenditure shocks. Note that this parametrization represents a useful starting point to verify whether our economic environment explains adequately the cyclical fluctuations found in the data for key macroeconomic variables.
We also use alternative parametrizations to isolate the effects of each shock.
For example, we extract global technology shocks by using identical values than those for the baseline parametrization, except that we impose E(
Likewise, global government-expenditure shocks are obtained from the restrictions E(
Moreover, countryspecific (i.e. domestic and foreign) technology shocks are obtained from E(
Also, domestic technology shocks are isolated by further imposing that E(ξ * z,t 2 ) = ν 2 z = 0, whereas foreign technology shocks require the restriction E(ξ 2 z,t ) = ν 2 z = 0. Similarly, countryspecific (i.e. domestic and foreign) government-expenditure shocks are obtained
Finally, domestic government-expenditure shocks are isolated by further imposing that E(ξ * g,t 2 ) = ν 2 g = 0, whereas foreign government-expenditure shocks require the
Results
In this section, we confront the predictions of the economic environment with the baseline parametrization to the salient empirical features characterizing the cyclical fluctuations of key macroeconomic variables. This exercise is performed to verify that our model involving all global and country-specific shocks provides an adequate description of the data. We then compare the predictions generated from the baseline parametrization to those obtained from the alternative parametrizations. This exercise is performed to isolate the effects of global shocks from those of country-specific shocks.
Baseline
As a useful starting point, we challenge the predictions of the model to the empirical cyclical fluctuations. In what follows, output (y t ), consumption (c t ), investement (i t ), and the current account (x t ) refer to the cyclical fluctuations of the logarithm of the real gross domestic product, the logarithm of real private final consumption, the logarithm of real fixed capital formation, and the ratio of the real current account to real gross domestic product. Occasionnally, the current account (x t ) is further decomposed into the rate of national saving (s t /y t ) and the rate of investment (i t /y t ). The saving rate (s t /y t ) refers to the cyclical fluctuations of the ratio of the real current account plus real fixed capital formation to real gross domestic product, whereas the investment rate (i t /y t ) refers to the cyclical fluctuations of the ratio of real fixed capital formation to real gross domestic product. As is standard practice, the empirical cyclical fluctuations of a variable are measured by the deviations from the trend extracted by the HP filter with a smoothing parameter of 1,600 (Hodrick and Prescott 1997) . Also, the predicted cyclical fluctuations of a variable are measured by the deviations from the deterministic steady state. Overall, the economic environment with the baseline parametrization adequately accounts for the empirical cyclical fluctuations. In particular, the model closely matches the relative volatilities, the within-country correlations, and the cross-country correlations of the various macroeconomic variables. The statistics generated from the baseline parametrization and exclusively from global technology shocks are sometimes numerically very close. In particular, the volatility of consumption relative to that of output and the correlation between consumption and output are almost identical across the two parametrizations. Unfortunately, the statistics also present several anomalies. For example, the current account now displays no volatility at all. Also, the saving and investment rates, consumptions at home and abroad, as well as outputs at home and abroad become perfectly positively correlated.
Global Shocks
The dynamic responses indicate that an increase in global technology has a number of effects on the variables at home. First, it raises ouput following the gains in productivity. Second, it raises investment given the improvements in the marginal product of capital. Third, it raises both consumption and saving because of positive wealth effects. Fourth, it does not affect the current account since the investment boom is fully funded by the national saving. This occurs because global technology shocks have identical effects on domestic and foreign variables, given that the two countries are symmetric economies. Thus, the prices of bonds (or synonymously, the reciprocal of interest rates) adjust to clear the bond market (as well as the goods market) in such a way that it precludes any international lending and borrowing. Importantly, this general-equilibrium result is predicted by our model, rather than imposed a priori. Specifically, these shocks have sizeable contributions for output and consumption, modest contributions for investment, and no contributions at all for the current account. These contributions suggest that global technology shocks constitute a nonnegligible determinant for output and consumption. As a result, these shocks lead to an appropriate volatility of consumption relative to that of output and an adequate correlation between consumption and output.
In contrast, the statistics generated from the baseline parametrization and exclusively from global government-expenditure shocks are almost always substantially different. For example, consumption becomes more volatile than output. In addition, the current account displays no volatility, while the saving and investment rates, consumptions at home and abroad, as well as outputs at home and abroad are perfectly positively correlated.
The dynamic responses indicate that an increase in global government expenditures has two main effects on the variables at home. First, it reduces output, consumption, saving, and investment since it acts as a resource drain, and thus, it generates negative wealth effects. Second, it does not affect the current account since the declines in investment and national saving are of identical magnitudes. Again, this arises because global shocks have identical effects on domestic and foreign variables, so that the adjustment of the prices of bonds precludes any international lending and borrowing.
The responses indicate the economic factors leading to anomalies. First, the responses (in absolute values) of consumption are larger than those of output, whereas the responses of the current account are null. This suggests that consumption is more volatile than output, whereas the current account displays no volatility.
Second, the responses of the saving and investment rates are identical, the responses of consumptions at home and abroad are the same, and those of outputs at home and abroad are equal. This suggests that these three pairs of variables are perfectly positively correlated. shocks. This implies that global government-expenditure shocks represent an unimportant element for the determination of the variables. As a result, these shocks lead to inappropriate statistics. Table 4 reports the statistics predicted from the baseline parametrization and from the alternative parametrizations involving only country-specific shocks. Figure   3 displays the dynamic responses of the macroeconomic variables to positive one standard-deviation country-specific technology shocks. Figure 4 shows the responses to positive one standard-deviation country-specific government-expenditure shocks. The statistics generated from the baseline parametrization and exclusively from country-specific (i.e. domestic and foreign) technology shocks are almost always numerically very close. In fact, the statistics exhibit only two anomalies. That is, consumptions at home and abroad as well as outputs at home and abroad be-come negatively correlated. Also, the statistics calculated exclusively from domestic technology shocks display the same problems. However, the statistics obtained exclusively from foreign technology shocks feature several additional anomalies. For example, the current account is now more volatile than output, the current account becomes procyclical, while the saving and investment rates are negatively correlated.
Country-Specific Shocks
The dynamic responses show that an increase in domestic technology has similar effects on most variables at home than those associated with an increase in global technology. Namely, it raises output, investment, consumption, and saving. This suggests that the current account is more volatile than output. Second, the responses of the current account are initially positive and become eventually negative, whereas the responses of output are always negative. This suggests that the current account is procyclical. Third, the responses of the saving rate are always negative, while those of the investment rate are initially negative and eventually positive.
This suggests that the saving and investment rates are negatively correlated.
The responses are numerically much larger for all domestic variables following domestic technology shocks than after foreign technology shocks, except for the current account. This occurs despite the fact that both domestic and foreign technology shocks are large, as measured by the estimates of their standard deviations.
Importantly, the magnitudes of the responses suggest that output, consumption, and investment are mainly affected by domestic technology shocks, whereas the current account is equally affected by domestic and foreign technology shocks. This suggests that the pronounced cyclical fluctuations of most domestic variables are intimatetly related to the volatile domestic technology component, which is generated from large shocks (Figure 1 ).
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The variance decompositions of forecast errors confirm that the macroeconomic variables are differently affected by domestic and foreign technology shocks.
Specifically, domestic technology shocks have substantial contributions for output, consumption, investment, and the current account. In contrast, foreign technology shocks have negligible contributions for output and consumption, modest contributions for investment, and substantial contributions for the current account. These contributions suggest that domestic technology shocks constitute a prime determinant for all domestic variables. As a result, these shocks lead to appropriate relative volatilities of consumption, investment, and the current account and to adequate correlations between each of these variables and output. In addition, foreign technology shocks also represent a nonnegligible determinant of the current account.
That is, combining domestic technology shocks to the foreign ones reduces the relative volatility and accentuates the countercyclicality of the current account. As a result, this brings the statististics of the current account closer to those generated from the baseline parametrization.
Unfortunately, the statistics generated from the baseline parametrization and exclusively from country-specific (i.e. domestic and foreign) governmentexpenditure shocks are almost always substantially different. In particular, consumption is more volatile than output and the saving and investment rates are almost perfectly positively correlated. Also, the statistics obtained exclusively from domestic government-expenditure shocks display similar problems. Finally, the statistics associated exclusively with foreign government-expenditure shocks depict other anomalies. This time, the current account becomes procyclical, while the saving and investment rates are almost perfectly positively correlated.
The dynamic responses show that an increase in domestic government ex-26 penditures has similar effects on most variables at home than those associated with an increase in global government expenditures. In particular, it reduces output, consumption, saving, and investment. However, it slightly improves the current account because the decline of the national saving is slightly less pronounced than that of investment. Again, this arises because domestic shocks have different effects on domestic and foreign variables. In particular, the decline of consumption and output at home are more accentuated than those abroad, because the wealth effects across countries lead to imperfect risk sharing.
These responses lead to the following anomalies. First, the responses (in absolute values) of consumption are larger than those of output. This suggests that consumption is more volatile than output. Second, the responses of the saving and investment rates are almost the same. This suggests that this pair of variables is almost perfectly positively correlated.
The dynamic responses also indicate the effects of an increase in foreign government expenditures. These responses reflect the following anomalies. First, the responses of the current account and of output are always slightly negative.
This suggests that the current account is procyclical. Second, the responses of the saving and investment rates are always negative and of similar magnitudes. This suggests that these two variables are almost perfectly positively correlated.
The responses are very small for all macroeconomic variables following domestic and foreign government-expenditure shocks. This arises despite the fact that both domestic and foreign government-expenditure shocks are large. Also, the magnitudes of the responses suggest that all variables are almost completely unaffected by country-specific government-expenditure shocks. This indicates that the cycli-cal fluctuations of macroeconomic variables bear little relations with the volatile country-specific government-expenditure components.
The variance decompositions of forecast errors confirm that the macroeconomic variables are systematically unaffected by domestic and foreign governmentexpenditure shocks. This implies that country-specific government-expenditure shocks represent an unimportant factor for the determination of the variables. As a result, these shocks lead to inappropriate statistics.
Overall, our findings show that domestic technology shocks constitute a prime determinant of international business cycles. That is, these shocks yield statistics displaying almost always the best match with those generated from the baseline parametrization, produce dynamic responses exhibiting the largest magnitudes, and lead to variance decompositions with the largest contributions. More precisely, domestic technology shocks represent a central factor of the volatilities of consumption and investment and of their covolatilities with output. Also, combining these shocks to the foreign ones reduces the volatility and accentuates the countercyclicality of the current account, to bring these statistics closer to those obtained from the baseline parametrization. Likewise, combining domestic technology shocks to the global ones reduces the cross-country correlations of output and consumption, to bring these statistics closer to the data. Finally, global and country-specific government-expenditure shocks have negligible effects on cyclical fluctuations.
Conclusion
This paper has documented that country-specific technology shocks consti- These findings are obtained from a general-equilibrium environment involving symmetric economies. This environment is intentionally adopted because it predicts (rather than imposes, as in previous studies) that global shocks have no effect on the current account. Future research, however, could relax the assumption stipulating that the economies are symmetric. In particular, country-specific components and global shocks could exhibit different persistence degrees and sizes across economies. These features would be in line with the empirical results suggesting that US technology shocks diffuse intantaneously to European countries and Japan (Elliott and Fatas 1996) and are closely related to global technology shocks (Gregory and Head 1999) . 
A.1 Output
For each country, output is measured by the weighted nominal gross domestic product (GDP) in national currency (source: QNA), deflated by the all-item consumer price index (CPI) for the baseyear 1995 (source: MEI). The output weights are country-specific constants that convert the values of output to comparable units (Backus, Kehoe, and Kydland 1992) . The constants are chosen to match the averages of our quarterly values of output in 1985 to the yearly data on real GDP obtained from international prices for 1985 (source: Summers and Heston 1988, variables 1 and 2, Table 3 ). The published data for Germany and Austria are not seasonally adjusted. Thus, German and Austrian output is regressed (by OLS) on quarter dummies to remove seasonality. For the Non-US Aggregate, output is constructed by summing over all countries, except the United States. For each country and the Non-US Aggregate, the measure of empirical fluctuations, at the business cycle frequency, is obtained by detrending the logarithm of output from the HP filter with a smoothing parameter of 1,600 (Hodrick and Prescott 1997) .
A.2 Current Account
For each country, the current account is the product of the ouput weight, the nominal current account in US dollars (source: IFS), and the nominal exchange rate of national currency units per US dollar (source: IFS), divided by the CPI. The current account is further regressed on quarter dummies to remove seasonality. For the Non-US Aggregate, the current account is constructed by summing over all countries, except the United States. In doing so, the few missing values for Japan 
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A.4 National Saving
For each country, national saving is the current account plus investment. For the Non-US Aggregate, national saving is constructed by summing over all countries, except the United States. For each country and the Non-US Aggregate, the cyclical fluctuations are extracted by detrending the national saving to output ratio from the HP filter.
A.5 Technology
For each country, technology is constructed from the production function (2.2) using the parametrization α = 0.36 for the capital share, and measures of output, capital, and employment. Capital is computed from the capital accumulation (1.3), the parametrizations δ = 0.025 for the depreciation rate and φ = 3.20 for the adjustment-cost parameter, the steady-state value of capital (for the initial period), and investment. Note: Entries under relative volatility, within-country correlation, and cross-country correlation refer to the predicted and sample standard deviations of the variable relative to the predicted and sample standard deviations of y, the predicted and sample contemporaneous correlations between domestic variables, and the predicted and sample contemporaneous correlations between domestic and foreign variables. The variables are the logarithm of output (y), the logarithm of consumption (c), the logarithm of investment (i), the ratio of the current account to output (x), the rate of national saving (s/y), and the rate of investment (i/y). The predicted statistics are constructed from the baseline parametrization, which includes all shocks. The statistics for the United States, the Non-US Aggregate, and the 10-Country Average are computed by detrending the variables from the HP filter. The Non-US Aggregate is an aggregate of the 10 countries, except the United States. The 10-Country Average is the mean statistic over all 10 countries for the relative volatility and within-country correlation, and the average of all the bilateral statistics for the cross-country correlation. Entries in parentheses are the p-values from a χ 2 (1) distributed test that the difference between the predicted and empirical statistics is null. The test uses the variance of the difference, which is computed as D ΞD -where D is the vector of numerical derivatives of the difference with respect to the estimated parameters (Θ and Ω) of the exogenous-variable process (6), and Ξ is the covariance matrix of these estimates. Note: Entries under relative volatility, within-country correlation, and cross-country correlation refer to the predicted standard deviation of the variable relative to the predicted standard deviation of y, the predicted contemporaneous correlation between domestic variables, and the predicted contemporaneous correlation between domestic and foreign variables. -indicates that the correlation is not defined because the standard deviation of one of the involved variables is null. The variables are the logarithm of output (y), the logarithm of consumption (c), the logarithm of investment (i), the ratio of the current account to output (x), the rate of national saving (s/y), and the rate of investment (i/y). Baseline refers to the baseline parametrization, which includes all shocks. Technology refers to the alternative parametrization which includes only global technology shocks. Government expenditures refer to the alternative parametrization which includes only global government-expenditure shocks. Note: Entries under relative volatility, within-country correlation, and cross-country correlation refer to the predicted standard deviation of the variable relative to the predicted standard deviation of y, the predicted contemporaneous correlation between domestic variables, and the predicted contemporaneous correlation between domestic and foreign variables. The variables are the logarithm of output (y), the logarithm of consumption (c), the logarithm of investment (i), the ratio of the current account to output (x), the rate of national saving (s/y), and the rate of investment (i/y). Baseline refers to the baseline parametrization, which includes all shocks. Technology refers to the alternative parametrizations which include either country-specific (i.e. domestic and foreign) technology shocks, domestic technology shocks, or foreign technology shocks. Government expenditures refer to the alternative parametrizations which include either country-specific (i.e. domestic and foreign) government-expenditure shocks, domestic governmentexpenditure shocks, or foreign government-expenditure shocks. 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 - 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 - 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 - 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 - 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 - 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 - 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 
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